Latinos are more likely to delay HIV testing, present to care with an AIDS defining illness, and die within one year of learning their HIV-positive status than non-Latino blacks and whites. For this paper, we explore the role of partner-relationship characteristics and health behaviors, in predicting HIV testing among Latina adult women who engaged in risky sexual behaviors (i.e., unprotected vaginal and/or anal sex). Data from a convenience sample of 168 Latina adult women who engaged in risky sexual behavior in the year prior to assessment were analyzed for this paper. Rates and predictors of HIV testing among this sample were assessed after a five-year follow-up. Descriptive and analytical estimates include incidence rates and adjusted odds ratios (AOR) from multilevel models. At five-year follow-up, 63.7% (n = 107) women reported having been tested for HIV, of whom 12.2% (n = 13) were women who never tested before. Main reasons for not having been tested at follow-up included: low risk perception (62.1%) and trusting their partner(s)/being in a monogamous relationship/knowing their partner's HIV status (17.2%). Predictors of HIV testing included: age (AOR: 0.96; 95% CI = 0.92-0.99), provider endorsement of HIV testing (AOR: 4.59; 95% CI = 1.77-11.95), poor quality of their romantic relationships (AOR: 1.12; 95% CI = 1.03-1.26), and knowing the HIV sero-status of sexual partner (AOR: 3.61; 95% CI = 1. 46-8.95). This study characterizes a group of Latina women at high risk for HIV infection and their HIV testing behaviors. Our findings underscore the need of increasing access to quality health-care services and HIV behavioral interventions, and to strengthen the adherence to HIV/sexually transmitted disease testing recommendations and guidelines among local health-care providers serving the Latino community in South Florida.
Introduction
Latinos are more likely than non-Latino blacks and whites to delay HIV testing, present to care with an AIDS defining illness, and die within one year of learning their HIV diagnosis (Dennis, Napravnik, Sena, & Eron, 2011; Poon, Dang, Davila, Hartman, & Giordano, 2013; Trepka et al., 2014) . Public health strategies promoting HIV testing and early entry into treatment, such as those designed by the Centers for Disease Control and Prevention (CDC) and other scientific organizations (American College of Obstetricians and Gynecologists, 2008; Branson et al., 2006 ; Committee on Pediatric AIDS, Emmanuel, & Martinez, 2011; Lubinski et al., 2009; Moyer, 2013; Qaseem et al., 2009 ) would greatly benefit the Latino population in the USA. The benefits derived from early diagnosis would be even more consequential in metropolitan areas, like Miami where HIV prevalence rates among all adults and adolescents males (1034.0 per 100,000) and females (613.0 per 100,000) exceed those observed nationally (males: 526 per 100,000; and females: 167.5 per 100,000), or in any other metropolitan area in the USA (CDC, 2013a) . In addition, the rate of heterosexual transmission among women living with HIV is higher for Latina women in Florida than women in the USA (85% vs. 71%) (Florida Department of Health, 2013a). While the burden of HIV among women in Florida is higher for black and Latina women than among white women, from 2003 to 2012, the proportion of HIV cases has decreased by 4% among black women and increased by 15% among Latina women (Florida Department of Health, 2013b) .
Previous studies on HIV among Latinos have found numerous barriers to HIV testing practices and future testing intentions, including: country of origin, low educational attainment, poor English proficiency, male sex, not knowing someone with HIV, being men who have sex with men (MSM) uncomfortable with sexual orientation, being uninsured, not having a regular source of care, poor HIV knowledge, low perceived risk and fear of stigma, and the social (e.g., victimization) and legal consequences (e.g., deportation) associated with testing and diagnosis (Craig, Beaulaurier, Newman, De La Rosa, & Brennan, 2012; Fernández et al., 2003 Fernández et al., , 2005 Gilbert & Rhodes, 2013; Glasman, Weinhardt, DiFranceisco, & Hackl, 2010; Jenness et al., 2009; Lopez-Quintero, Shtarkshall, & Neumark, 2005; Montealegre, Risser, Selwyn, Sabin, & McCurdy, 2012; Morales-Aleman & Sutton, 2014; Seña, Hammer, Wilson, Zeveloff, & Gamble, 2010; Solorio, Forehand, & Simoni, 2013; Wohl, Tejero, & Frye, 2009) .
Considering the existing literature reviewed above and the increasing burden that HIV poses to heterosexual Latina women in Florida, our study of HIV testing among at-risk Latino women seeks to expand the existent knowledge on HIV testing by: (1) studying the role of HIV testing factors previously identified (e.g., age, access to health care) together with other partner-relationship characteristics (e.g., quality of the current romantic relationship) and behavioral and psycho-social factors (e.g., alcohol or drugs intoxication before/during sex) that have not been explored; (2) focusing on a highly vulnerable and understudied population of minority women at risk of getting infected, and (3) using a longitudinal design, as most of the factors associated with HIV testing have been identified in cross-sectional studies.
Methods

Study sample
As part of the "Longitudinal Study of Drug Abuse & HIV Risk Among Latina Mother-daughter Dyads", a convenience sample (n = 320 women) of adult Latina mother and daughter dyads (aged 18+ years) living in Miami-Dade County, Florida was recruited via the snowball sampling (chain referral) method between 2005 and 2007. The study purposely attempted to recruit substance using and non-using participants to ensure adequate range of variability in alcohol/drug use practices. Five years later, between 2010 and 2011, 299 of the women who participated at baseline were re-interviewed (attrition rate = 7%). A detailed description of the study methods, sample selection criteria, and sampling methods is provided elsewhere (De La Rosa et al., 2010 , 2015 .
For this paper, we analyzed data from a subsample of 168 women who (1) engaged in unsafe sex (anal or vaginal sex without condom at least once in the 12 months prior to baseline assessment), (2) self-reported negative HIV sero-status at baseline, (3) participated in both waves of data collection, and (4) were sexually active over the follow-up period. We tested for patterns of missing data in our sample. From the original sample who met the first two criteria (n = 191), 23 women did not participated in the follow-up or did not provide information regarding their HIV testing practices between baseline and follow-up. No differences were found between these 191 women and the 168 women included in this study (p ≥ .05). The main causes of attrition included: death, hospitalization, or refusals.
Data collection
Study participants were administered a face-to-face structured standardized questionnaire. At follow-up, data were collected using the Computer Assisted Personal Interview (CAPI) software. Consent forms and questionnaires were available in English and Spanish. Interviews lasted approximately 1-1.5 h to complete and participants received a $40.00 and $50.00 stipend at each interview, respectively. Interviews took place at locations convenient to participants (e.g., participants' homes or in public places). Trained bilingual female interviewers were hired to complete the interviews, which helped mitigate reading and literacy barriers. The study protocol was approved by, and conducted in compliance with, the institutional review board at a large southeastern university.
Study variables
HIV testing was assessed by using a binary item indicating whether the participant reported having had an HIV test prior to the interview or since the baseline interview.
Reasons for not having been tested for HIV were assessed with an open-ended question and recoded in six categories for analytical purposes. We included in the models covariates previously identified as predictors of HIV testing and covariates of interest that never have been explored. Detailed operational definitions of the covariates are provided in the appendix.
Socio-demographic variables included: age (in years), education attained (1 = less than high school, 2 = high school diploma or equivalent, 3 = post high school training, but not a bachelor's degree, 4 = bachelor's degree or more education), and proportion of years living in the USA (1 = less of one-third of their lives; 2 = one-third of their lives, or more, but less than two-thirds, 3 = two-thirds of their lives or more, 4 = US born).
Health related characteristics and behaviors included: health insurance coverage during baseline and follow-up (1 = yes, 2 = no), having a regular source of health care at baseline (1 = community health center, 2 = emergency room, 3 = hospital, 4 = private doctor, 5 = not a regular source of care), provider endorsement of HIV testing/ safer sex (yes/no), any sexually transmitted disease (STD) diagnosis in the 12 months before baseline or during follow-up (1 = yes, have/had an STD; 2 = no, never diagnosed with an STD), and level of alcohol or drugs intoxication before/during sex (1 = strongly/somewhat intoxicated, 2 = not at all/never used).
Partner-relationship characteristics included: living with sexual partner (yes/no), quality of current/last romantic relationship (a continuous composite scale of eight items based on one of the five dimensions of the Chronic Stress Scale (Turner & Drug Use Trajectories, 2011) , that reflects stress level and satisfaction in the current or last romantic relationship, Cronbach's α = .91, higher scale scores indicate higher stress and less satisfaction), number of sexual partners over the past 12 months, and known HIV status of partner.
Data analytic plan
Descriptive statistics were used to characterize the sample. Summary statistics were compiled for all variables in terms of proportions for categorical variables and means, medians, standard deviations (SD), and ranges for continuous variables. Statistical differences in the baseline and follow-up characteristics of the study sample were tested using χ 2 test or t-test when appropriate. We used a random effects multilevel logistic regression model to account for the clustering effects given the structure of the data and to examine the role of partnerrelationship characteristics and health behaviors, in predicting HIV testing among Latina adult women who engaged in risky sexual behaviors over time. Specifically, we used PROC GLIMMIX in SAS 9.3 (SAS Institute Inc., 2011) and ran three models. First, we fit a threelevel null model with time point as level 1, individual as level 2 and dyad at level 3 (−2 ln-likelihood: 397.68, Akaike's Information Criteria (AIC): 403.68, Bayesian Inference Criterion (BIC): 412.07); second, we examined the association between each covariate and HIV testing in three-level bivariate models, and third we ran a three-level multivariable model that included variables with a significance level of .2 at the bivariate analyses. Associations are expressed in crude and adjusted odds ratios (AOR) and their 95% confidence intervals. Variance inflation factors (VIF) were estimated to assess for multicollinearity, predictors with a VIF greater than 2.5 were excluded from the models. Analyses were performed using STATA software, version 13.1 (StataCorp, 2013) and SAS software, version 9.3 (SAS Institute Inc., 2011).
Results
Characteristics of the sample
At baseline the sample was composed of 141 women who engaged in unprotected vaginal sex, 2 women who engaged in unprotected anal sex, and 25 women who engaged in both unprotected vaginal and anal sex. As shown in Table 1 , the mean and median age of the sample at baseline were 36.1 and 36-years-old, respectively (range 13-63-years-old). At baseline, less than one-third reported having completed less than high school (27.4%). The majority (64.3%) of participants were foreign-born, and among them, half (32.7%) have resided in the USA less than one-third of their lives. Approximately half (53.6%) reported having health insurance coverage. More than half (54.2%) of the sample indicated that a doctor had talked with them about HIV prevention and safer sex. About 1 in 10 (9.7%) reported having been told by a doctor or other health-care provider that they had an STD 12 months before baseline. Other characteristics at baseline and follow-up are presented in Table 1 .
HIV testing
About three-quarters (75.0%) reported ever having been tested for HIV at baseline. At five-year follow-up, 63.7% (n = 107) of the women reported being tested for HIV, 12.2% (n = 13) were women who never tested before.
Reasons for not having been tested at follow-up included: not at risk/not need to be tested (62.1%), trust partner/in a monogamous relationship/partner's status known (17.2%), do not know where to go/issue with health insurance (5.2%), doctor never mention it/test was never offered (3.4%), always use condoms (3.4%) and other reasons, such as do not know if test needed or do not know if tested in blood bank (8.6%) (Figure 1 ).
Predictors of HIV testing
Results of the three-level logistic regression model indicate that the likelihood of undergoing HIV testing decreased as age increased (AOR: 0.96; 95% CI = 0.92-0.99) ( Table 2 ). Women who reported that their doctor had talked with them about HIV prevention and safer sex were more likely to having being tested for HIV (AOR: 4.59; 95% CI = 1.77-11.95). As the quality (stress level and satisfaction) of the current or last romantic relationship decreased the likelihood of getting tested increased (AOR: 1.12; 95% CI = 1.03-1.26), and knowing the HIV sero-status of their sexual partner(s) increased the likelihood of getting tested (AOR: 3.61; 95% CI =1.4-8.95).
Discussion
This analysis of HIV testing behaviors among Latina women who engaged in unprotected sex indicates that the majority have been tested for HIV. The analyses also identified predictors of HIV testing including: age, provider endorsement of HIV testing, quality of the romantic relationship, and known HIV status of partner. Interestingly, having health insurance, access to a regular source of care or a diagnosis of an STD did not increase the likelihood of getting tested.
Age predicted HIV testing, with the likelihood of getting tested for HIV decreasing as age increases. Low rates of testing and barriers to HIV testing in older women were previously documented in the baseline sample (Craig et al., 2012) and in other studies among Latina women in Miami (Cianelli et al., 2013) . Specifically in Florida, newly reported HIV cases in adults 50-yearold or older increased by 58% between 2003 (18.6% of total) and 2012 (29.7% of total) (Florida Department of Health, 2013c). The importance of HIV testing among sexually active older women increases due to the interplay of biological, socio-cultural and structural factors that increase their risk for HIV infection and disease progression. Biological factors include age-related vaginal thinning and dryness that cause tears in the vaginal mucosae and inmunosenescence (Grabar et al., 2004; Imai, Sutton, Mdodo, & del Rio, 2013; Pratt, Gascoyne, Cunningham, & Tunbridge, 2010; Simone & Appelbaum, 2008; Yung & Mo, 2003) . In addition, these biological liabilities are potentiated by socio-cultural and structural factors such as: poor risk perception and knowledge of HIV transmission, less condom use, poor assessment of sexual life and risky sexual behaviors among women over 50-years-old by health-care providers (Lindau et al., 2007) , few prevention campaigns for older Latinas, sex tourism, and new medications and devices to extend sexual life. Low HIV testing and poor risk awareness in the population 50-years-old and older has resulted in late diagnoses and entry into treatment (Inungu, Mokotoff, & Kent, 2001) .
In accordance with the results of the baseline data (Craig et al., 2012) and previous studies among Latino (Fernández et al., 2003 (Fernández et al., , 2005 and other minority groups (Petroll et al., 2009) , Latina women in this sample were found to be more likely to undergo HIV testing if 5.89 (.0208) OR = odds ratio, AOR = adjusted odds ratio, SE = standard error. Notes: Unadjusted (OR) and adjusted (AOR) estimates from multilevel logistic regression models. Estimates from statistical significant associations are presented in bold. Model 1: Bivariate analyses. Model 2: Multivariable analyses. endorsed by a care provider, regardless of their health insurance coverage or access to a regular source of care. General compliance with medical advice in regards to HIV testing has been shown to be common among adults of most races and ethnicities (Takahashi, Johnson, & Bradley, 2005) and at different levels of risk (Hudson, Heilemann, & Rodriguez, 2012) . However, despite high rates of compliance with the medical advice, still, a large proportion of health-care providers need to improve their adherence to the 2006 CDC guidelines of universal HIV testing, and overcome attitudinal barriers (e.g., perception that the patient would be uncomfortable, offended or refuse HIV testing) or structural barriers (e.g., competing clinical priorities, concerns about reimbursement, or language barriers) Zheng, Suneja, Chou, & Arya, 2014) . The increased access to preventive services for women proposed in the Affordable Care Act, and in particular the recommendation of annual counseling and screening for HIV for all sexually active women (Institute of Medicine, (US), Committee on Preventive Services for Women, & Board on Population Health and Public Health Practice, 2011), would positively affect Latina women, who historically have been less likely than women in other population groups to receive regular care and preventive services (Corbie-Smith, Flagg, Doyle, & O'Brien, 2002; Fiscella, Franks, Doescher, & Saver, 2002 ).
An STD diagnosis 12 months before assessment or at follow-up period did not predict HIV testing. Specifically, the 2006 revised recommendations for HIV testing of adults, adolescents, and pregnant women in health-care settings (Branson et al., 2006) and the 2010 Sexually Transmitted Diseases Treatment Guidelines (Workowski, Berman, & Centers for Disease Control and Prevention, 2010) recommend that patients seeking treatment for STDs or with biological specimens and/or clinical evidence of an STD should be screened routinely for HIV regardless of whether the patient is known or suspected of engaging in HIV risky behaviors. Well-established evidence from retrospective studies and clinical trials have proved that a history of an STD increases the risk of subsequent HIV infection by more than three times (Cohen et al., 1997; Kaul et al., 2004; Newbern et al., 2013) and STD/HIV co-infection increases HIV transmissibility and progression to AIDS (Chun, Carpenter, Macalino, & Crum-Cianflone, 2013) . The findings are highly relevant for this population in Florida, where the rates of syphilis in males and females (7.2/100,000 vs. 5.0/100,000) and gonorrhea in men (106.1/100,000 vs. 105.8/100,000) exceed the national estimates (CDC, 2013b), and underscore the need of strengthen the adherence to these recommendation and guidelines among local health-care providers serving the Latino community.
Partner-relationship characteristics such as quality of the romantic relationship and awareness of the HIV sero-status of the current or last sexual partner also predicted HIV testing. Specifically, as the quality of the romantic relationship decreased the likelihood of getting tested for HIV increased. Quality of a romantic relationship has been previously linked to condom use, contraceptive use, and notification of STD's (Fortenberry, Brizendine, Katz, & Orr, 2002; Katz, Fortenberry, Zimet, Blythe, & Orr, 2000; Manlove, Ryan, & Franzetta, 2007) , but never before, to our knowledge, to HIV testing. The finding that Latina women who reported being in a stressful and unsatisfying relationship were more likely to get tested for HIV within the next five years is a positive finding, however, a better understanding of the reasons motivating these testing behaviors should be further explored.
Findings from this study should be interpreted in light of several limitations. First, the sample selected purposively included a group of women who engage in high risky behaviors, such as heavy substance use. Given the strong association between substance use and sexual risky behaviors, our results might tend to overestimate the prevalence of sexual transmitted diseases and the proportion of risky sexual behaviors in which Latina women generally engage. A second limitation is the self-report of non-normative behavior such as unprotected vaginal and anal sex, which is commonly prone to social desirability and reporting bias. In this regard, the research staff received training on strategies to gain participants trust and rapport, minimize inconsistencies in participants' responses, and address culturally sensitive issues properly. A third limitation is the lack of data regarding the frequency of testing overtime and data on other time-varying covariates that could have influenced HIV testing in a five-year period. Lastly, the selected sample reflects the composition of Latinas in Miami-Dade County; therefore the findings are not generalizable to the entire US Latina population.
The findings of this longitudinal study describe the HIV testing behaviors and its predictors among a group of Latina women at high risk of getting infected for HIV. We analyzed and confirmed the role behavioral, psycho-social and structural factors play in HIV testing while exploring partner-relationship characteristics that had never been examined in this population. HIV testing services might be more cost-effective if focused on older Latina women who have not received advice to get tested from their health-care providers, and who ignore the HIV sero-status of their sexual partners; particularly because these women might not perceive themselves to be at risk of acquiring HIV (Lekas, Schrimshaw, & Siegel, 2005) . The findings underscore the need for increasing access to quality health-care services among Latina women in general, and HIV preventive behavioral interventions in particular. At the same time, the findings indicate that additional efforts are needed to strengthen the adherence to HIV/STD testing recommendations and guidelines among local health-care providers serving the Latino population in South Florida.
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